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Re: ET Docket No. 93-7; Joint Petitionfor Further Reconsideration

Dear Mr. Caton:

Echelon Corporation ("Echelon"), one of the parties to the still-pending Joint Petition for
Further Reconsideration ("Joint Petition")! in the captioned proceeding, is filing this ex parte
submission in response to the Summary of Final Agreement on Cable Ready Television Receivers
by the Cable-Consumer Electronics Compatibility Advisory Group (C3AG)? In this C3AG
Report, the parties to the C3AG indicate that they have finally completed and filed with the
Commission a so-called "Decoder Interface" standard for cable television equipment compatibility.
The Commission should now act on the Joint Petition and seek public comment on the Decoder
Interface.

Almost one year ago, a coalition of some of this nation's largest and most well-known
computer, energy and high-technology companies3 filed the Joint Petition, urging the Commission
to issue to reconsider its cable compatibility standards in light of section 301(f) of the 1996 Act.4

Section 301(f) specifically limits the Commission's authority to adopt technical standards for cable
compatibility. As the Joint Petition demonstrated, the Decoder Interface Standard -- as then

I Joint Petition for Further Reconsideration, ET Docket No. 93-7 (filed May 28, 1996).
2 Letter from George Hanover, Consumer Electronics Manufacturers Association, and Wendell Bailey,

National Cable Television Association, to William F. Caton, FCC, dated March 10, 1997; letter from D. Nall, on
behalf of C3AG, to A. Stillwell, Economic Advisor, FCC Office of Engineering and Technology, dated March II,
1997.

3 The parties to the Joint Petition were: Apple Computer, Inc., Detroit Edison Company, Echelon
Corporation, Global Village Communication, Inc., Kleiner Perkins Caufield & Byers, Novell, Inc., Stratacom, Inc.,
and Sun Microsystems, Inc. Stratacom has recently been acquired by Cisco Systems, Inc., which was a party to the
Joint Reply. Other additional parties joining the Joint Reply were: American Innovations, Ltd., Central & South
West Communications, Inc., Enernet Corporation, EUA Cogenix Corp. d/b/a EUA Day, Intel Corporation,
IntelliNet, Inc., Leviton Manufacturing Co., Inc., LightMedia Interactive Corp., Netscape Communications Corp.,
Pensar Corporation, Silverthorn Group, Inc., Solution Enterprises, Inc., Venrock Associates, Wisconsin Public
Service Corp., and WISVEST Corporation.

4 47 U.S.C. §§ 624A(a)(4), (c)(1)(A), (c)(2)(D).
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configured, and as now reflected in the C3AG Report -- cannot satisfy the criteria of the 1996 Act
and cannot be adopted by the Commission. Nevertheless, to date, the Commission has not taken
any action on the Joint Petition.

Opponents to the Joint Petition argued that the Commission should refrain from seeking
public comment on this issue, because, they claimed at the time, the Decoder Interface standard at
issue was neither filed nor completed.5 The Oppositions all claimed that the Joint Petition was
"premature" because the Decoder Interface standard for cable equipment compatibility was
incomplete. This argument was wrong a year ago, but in any event no longer applies today in the
face of the C3AG Report.

The C3AG Report eliminates any doubt that the Decoder Interface standard is now ripe for
Commission review. By filing its Report with the FCC, the C3AG has completed and urged
support for its proposed standard.6 In light of the C3AG Report, Echelon urges the Commission
to examine this standard under the provisions of the 1996 Act by giving all interested parties the
opportunity to comment on the standard and whether it complies with section 301(f).

There are important policy reasons for seeking public comment on the Decoder Interface
standard. This standard has existed, substantially unchanged in its basic functionality, since 1992.
Although the Commission tentatively accepted the principle of a Decoder Interface in its 1994 First
Report and Order, the Commission has never sought public comment on this standard. In fact, in
1994 the Commission stated that public comment on the standard would be solicited once the
C3AG completed its work. That time clearly has now arrived. Public comment is of particular
importance now to determine whether the Decoder Interface is the appropriate standard to satisfy
the specific and limited cable compatibility problems in Section 17 of the 1992 Cable Ace and
whether this standard complies with section 301(f) of the 1996 Act -- which narrowed the scope of
the Commission's standard-setting authority in specific response to the C3AG activities.

Moreover, a public comment proceeding on the Decoder Interface and its legality under
section 301(f) is compelled by Chairman Hundt's assurances to Rep. Anna Eshoo, the author of
section 301(f). Chairman Hundt wrote to Rep. Eshoo in 1996 that U[i]f and when a standard is
developed and it is submitted to the Commission, we would seek comments from all interested
parties through an additional rulemaking on such a standard for cable ready equipment."g The
Chairman went on to state that: "the principles expressed in Section 301(f) with respect to
promoting competition in the market for equipment and features are appropriate public interest
considerations for this Commission to consider in any rule making involving technical standards."9
The Commission should follow through on its commitments and, for the first time in five years,
seek public comment on the Decoder Interface standard.

As Rep. Eshoo explained during the Congressional debate on section 301(f): "The
Commission must rework its compatibility proposal. It should also seek input from the computer,
home automation and other potentially affected industries, not just the cable television and
consumer electronics industries."10 This open comment and debate is even more important today

5 CEMA Opposition at ii; NCTA Opposition at 5-6; Circuit City Opposition at 19,22.
6 C3AG Report at 6.
7 47 U.S.C. § 624A.
8 Letter from Chairman R. Hundt to Rep. A. Eshoo, dated August 16, 1996, at p. 2.
91d.
III 142 Congo Rec. H1160 (daily ed. Feb. 1, 1996).
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with the increasingly rapid convergence of the television and computer industries, as illustrated in
the Commission's deliberations on technical standards for digital television. Thus, Echelon
requests that the Commission now provide all interested parties an opportunity to comment on the
completed and filed Decoder Interface standard. The Commission should solicit public comment
on (i) whether this is an appropriate standard under section 17 of the 1992 Cable Act, and (ii)
whether the standard satisfies the specific criteria provided in section 301(f) of the 1996 Act.

Pursuant to Section 1.1206 of the Commission's Rules, two copies this letter are enclosed
for filing. Please contact either of the undersigned should you have any questions in regard to this
matter.

Sincerely,

Glenn B. anishin
Elise P.W. Kiely

EPWK:hs
cc: Julius Genachowski

Suzanne Toller
David Siddall
Rudy Backa
Alan Stillwell, OET
John Nakahata, OGC
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March 11, 1997

(202) 626-6677

R. Alan Stillwell
Economic Advisor
Office of Engineering and Technology
Federal Communications Commission
2000 M Street, N.W., Room 417
Washington, D.C. 20554

Re: ET Docket No. 93-7: Ex pane Presentation of C3AG Summary of Agreement

Dear Mr. Stillwell:

I have attached a copy of today's joint filing by CEMA and NCTA of the
"Summary of Final Agreement on Cable Ready Television Receivers by the Cable-Consumer
Electronics Compatibility Advisory Group (C3AG)." Please disregard any previous version of
this document you may have seen, which did not have the full approval of both sponsoring
organizations. Please call me if you have any questions.

David Alan Nall

Enclosure



~NCTA-
National Cable Television Association

1n4 Masuchusetts Avenue, Northwest
washington, DC 20036-1969
(202) n5-3550

By Hand

William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street N.W.
Washington, DC 20554

March 10, 1997

ec...
Consumer Electronics
Manufacturers Association
A 8ecIDr at ElectronIc InduRtM~on

2500 \NIlson Boulevard
AI1ington, VA 22201-3834 USA
(703) 907-7600

!'~ t#r'i"~

Re: Notice of Written Ex Parte Presentation, ET Docket 93-7, Implementation of
Section 17 of the Cable Television Consumer Protection and Competition Act of
1992-Compatibility Between Cable Systems and Consumer Electronics
Equipment

Dear Mr. Caton:

In accordance with Section 1.1206(a) of the Commission's rules, please find three
copies of the enclosed ex-parte presentation for inclusion in the public record of the
above-referenced docket.

Sincerely,

~~George Haover
Vice President, Engineering
Consumer Electronics
Manufacturers Association

Wendell Bailey
Vice President, Science an
Technology
National Cable
Television Association

cc: Bruce Franca, Office of Engineering and Technology
Allan Stillwell, Office of Engineering and Technology

William Johnson, Cable Services Bureau
Ron Parver, Cable Services Bureau
John Wong, Cable Services Bureau



SUMMARY OF FINAL AGREEMENT ON
CABLE READY TELEVISION RECEIVERS

BY THE
CABLE-CONSUMER ELECTRONICS

COMPATIBILITY ADVISORY GROUP (C3AG)

INTRODUCTION

Over the past decade the consumer electronics industry has added a number of features
to television reception devices (e.g., 1V receivers, VCRs, etc.; "receiversll

) which serve to
enhance the viewer's ability to select programming (e.g., picture in picture, enhanced
remote control functions, favorite channel, and alternate channel). At the same time, the
cable television industry has expanded services to provide the viewer with more
programming choices (e.g., expanded basic offerings, premium channels, and pay per
view [PPV]) and user interfaces to facilitate the selection and consumption of this
programming.

Scrambling has become by far the most common approach cable operators use to protect
against unauthorized access to premium, and PPV channels. Descramblers, supplied in
set top terminals by the cable operator, will, when tuned to a scrambled channel, intercept
all the cable signals before they enter the receiver and send only the desired descrambled
signal on to the receiver. Because the receiver selection features described above require
the entire spectrum of authorized channels to be available to the receiver, a basic
incompatibility evolved between cable systems' methods to ensure the secure delivery of
programming and the viewer-friendly functions of receivers.

This incompatibility is not caused by the enhanced receiver features or by the expanded
cable services but by the lack of an adequate descrambler interface between the cable
service and the television receiver.

Against this background, Congress wrote the cable-consumer electronics compatibility
provisions of the 1992 Cable Act.

THE 1992 CABLE ACT

Section 17 ofthe Cable Act (47 U.S.C. 544a, or Section 624A of the Communications Act)
required, among other things, that consumers have full benefit of the features of their
receivers including the ability to record one channel while watching another, to record
sequential programs which are not on the same channel, and to use advanced display
features such as picture in picture. All these requirements depend on the availability of the
desired channels to the receiver. Section 17 ,also required the FCC to specify the
technical requirements of cable compatible or cable ready receivers. In 1996, Congress
amended these provisions to clarify that their implementation was not to affect functions
and features other than those for which compatibility was sought.

'll



The 1992 Act also required the FCC to make such rules as necessary to carry out Section
17 and called on the FCC to work with the consumer electronics and cable industries for
this purpose. The FCC, in turn, contacted the National Cable Television Association
(NCTA) and the Consumer Electronics Group of the Electronic Industries Association (now
the Consumer Electronics Manufacturers Association [CEMA], a sector of EIA) to help form
an advisory group of representatives of the two industries. This group, the C3AG, met for
the first time in January of 1993.

To support them in their advisory role, the C3AG asked the CEMAINCTA Joint
Engineering Committee (JEC), a then ten-year-old standing committee of the two
industries, to provide technical advice to the C3AG.

FCC ACTIVITIES

One of the most significant FCC actions to affect C3AG deliberations was the inclusion of
paragraph 42 of the Commission's First Report and Order in ET Docket 93-7. In that
paragraph, the Commission urged the C3AG to include input from other affected video
delivery systems and required that the signal access control functions be separated from
other functions. To accomodate these extensions, C3AG's has provided a bus structure
and a command language to operate through the interface originally proposed by the
C3AG for descrambling compatibility. This solution is incorporated in the mid and long
term solutions described below.

The C3AG proposes a three-phase solution to the problem: short-, mid-, and long-term.

Short-Term

A short-term solution is necessary since major alterations in the inventory of already
installed receiving equipment and cable plant are considered impractical and economically
infeasible. The short-term solution concentrates on defining enhancements to set-top
terminals to allow bypass of the signal spectrum when possible, and to emulate and/or
avoid inhibiting the features of receivers.

Mid-Term

The mid-term solution is the primary subject of this filing.

The C3AG recognizes that the basic purpose of Section 17 of the 1992 Cable Act and the
FCC's rulemaking is to preserve the ability of a consumer to record while watching, record
sequentially, and Use picture in picture as well as to protect against unauthorized viewing.
In the C3AG's view, these requirements, along with the separation of functions specified

2



in paragraph 42, form a good basis upon which to define a consumer-friendly,
commercially feasible cable ready receiver. In addition, the C3AG recognizes the need to
accommodate new technologies and other media as noted in paragraph 42. The C3AG
therefore proposes a two level approach to the definition of cable ready receivers.

Level one (Cable Ready) encompasses a group of standards that address the three
functional requirements of Section 624A(c)(1 )(B) of the Cable Act. Level two (Advanced
CablelMedia Ready) expands upon this group of standards to accommodate other media
and more functions including expanded remote control (RC) system functions.

Cable Ready

The technical description of Cable Ready receivers is contained in three standards being
developed under the C3AG. The first standard, the Cable Television Channel Identification
Plan, (EIAIANSI- 542 [former EIAlIS-132]) defines the default channel number versus
frequency allocation to be used by receivers and cable systems. This standard has been
submitted to ANSI for final release.

The second standard, RF Interface Specification for Television Receiving Devices and
Cable Television Systems (EIAlIS-23), defines the interdependent interface parameters
between the cable radio frequency (RF) signals and the receiver RF input. Since the five
main RF input performance parameters (direct pick up, tuner overload, oscillator leakage,
and image and adjacent channel rejection) were, in large part, adopted by the Commission
and well defined in the Commission's rulemaking, the standard will detail the measurement
procedure for these five parameters as well as define appropriate cable signal
requirements. This standard is currently in the redrafting stage.

The third standard, Decoder Interface Standard (EIAlIS-105), consists of two parts, IS
105.1 (draft attached) and IS-105.2, and defines the interface between receivers and
decoders. Decoders are devices designed to connect to the decoder interface.
Descramblers are decoders designed to make possible access to, and the secure delivery
of, cable systems' services. Equipment designers may also devise other types of decoders
which use the interface to provide additional features.

Part one (IS-1 05.1) sets forth the hardware and basic electrical characteristics of the
decoder interface. It includes the description of the physical plugs, the functions of the 26
pins, the voltages and impedances, the coding technique and the bus protocol as well as
the IF/AGC interface. The second part (IS-105.2) specifies the commands needed to flow
between the receiver and the decoder(s) to carry out the requirements of Section 624A.

The connector and bus physical layer formats were derived from the CEMA IS-60 CEBuS©
standard now going through ANSI processing. The bus protocol and formal command set
are important for the accomplishment of the extensibility and flexibility goals set forth in the

3



FCC rulemaking, to accommodate multiple decoders. Their standardization is also
consistent with Section 624A(c)(2)(D), in that other functions and features are not
necessarily altered or materially influenced by such standardization. Moreover, these
standards elements are consistent with Section 629 of the Communications Ad because
they will facilitate the required transition to commercial availability of multi-channel video
programming navigation devices. Several other protocols (e.g., I squared C) were
evaluated, but the CEBus standard was determined to provide a non-proprietary,
technically viable approach for the bus requirement which offers a peer-to-peer protOCOl,
distributed intelligence, and the capability to do the job. The CEBus standard command
format creates a platform from which the rich set of commands needed by the Advanced
Cable/Media Ready (level 2) may be developed. So, for example, telephone company
provided video, direct-to-home satellite broadcast, and other services may be supported,
without being forced to predefine command sets for these additional functions and
features.

Extensive computer simulations are being conducted by the JEC to assure that the basic
requirements of Section 624A will be achieved by the Decoder Interface. Since the cable
industry is adopting digital signalling while maintaining its use of analog signalling,
simultaneous support of decoders for each mode is important. Therefore, in addition to
simpler configurations, the simulation also incorporates the case in which an analog and
a digital descrambler are shared between a television set and a VCR.

C3AG believes that adoption of IS-105.1 as an industry and FCC standard is supported
unanimously by the cable and consumer electronics companies represented on the
Advisory Group. As to the IS-105.2 standard, there is consensus that, subject to
verification testing, this standard comports with the compatibility requirements of Section
17 of the 1992 Cable Act. C3AG recognizes that there is disagreement from several
parties that have participated in ET Docket No. 93-7, as reflected in a May 1996 Joint
Petition for Further Reconsideration, whether IS-105.2 is consistent with the restrictions
imposed in the Telecommunications Act of 1996, as set forth in 47 U.S.C. § 624A(A)(a)(1),
(c)(1 )(a), and (c)(2)(D). While a substantial majority of the C3AG believes that the
standard is consistent with all parts of Section 624A, this Agreement takes no view on that
determination and leaves the question for the FCC to determine as a technical and legal
matter.

4



Advanced Cable/Media Ready

The three compatibility requirements set forth in the 1992 Cable Act (i.e.• record-while
watching. sequential recording. and picture-in-picture) that apply to Cable Ready receivers
also apply to the Advanced Cable/Media Ready receivers. An additional part of the
Decoder Interface Standard (EIAlIS-105.3) supports remote control pass-through so that
other protocols and commands sets can utilize the television sets remote control receiver
and decoder interface. An extra connector provides the output of the receiver's remote
control system to the decoders.

Advanced Cable/Media Ready receivers are also specified to incorporate bi-directional
audio and video buses. This capability permits the receiver to source as well as accept
AN signals, allowing the receiver to manage and contribute to the signal. For example. text
over video can be facilitated with this capability. A signal from a receiver may be directed
to a decoder which adds text over the video before sending the combined signal back to
the receiver.

Finally, the Advanced Cable/Media Ready receiver has an extended command set to
facilitate other media and home theater requirements (e.g., DBS, C-band. electronic
program guide, DVD). An additional standard, EIAlIS-105.4, will define the minimum set
of commands needed to do this job.

While the Cable Ready requirements are an important step forward, the C3AG will not
consider its work on the mid term solution completed until the Advanced Cable/Media
Ready standards are finished and both have been thoroughly field tested. Together, they
form the solution to the mid-term compatibility problem.

Long-Term

The long term solution is concerned with compatibility of digital cable signals and digital
television receivers. This work is under development within the C3AG. the JEC. and a new
standards committee of the Society of Cable Telecommunications Engineers (SCTE).

The C3AG andJEC are developing new interface standards that extend much of the work
done for the analog interface.

The SCTE is developing standards for the digital television cable signal itself. without
which design of cable ready receivers may not be possible, since consumer electronics
manufacturers need a degree of certainty offered by a standard to justify the large capital
investment needed to produce equipment for a large market.

5



CONCLUSION

Considerable progress has been made on cable-consumer electronics compatibility. The
C3AG trusts that the FCC supports and encourages the above-mentioned work.

6
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20 Revision: 6.21
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24 Revision 4.2 incorporates changes approved at the August 8, 1994 meeting of the lEC Executive
Committee. Revision 4.3 contains one minor change from JEC on Table 1. Revision 4.4 updates

26 resistor values on Figure 13 and currents in the preceding table. Revision 4.5 removes some text
from section 5.5.4 as an agreement of the Decoder Interface Subcommittee co-ehairmen before

28 submission to the FCC. Revision 4.6 adds a section to deal with allocation of AN lines depending
upon signal type. Revision 4.7 includes editorial changes from the committee review on October

30 11, 1994. Revision 4.8 includes editorial changes from the committee review on November 29,
1994. Revision 4.9 deletes protocol sections that were moved to IS-I05.2 and adds a few

32 corrections. Revision 5.0 adds section 4.5.1.1 on IF response. Revision 5.1 includes minor
corrections from March '95 meeting and corrections to control line values. Revision 5.2 accepts

34 noise figUre of 4.5.1.1 and makes minor corrections to Control Line parameters. Revision 5.3 has
minor detailed corrections and fills in all TBD items the editor could find. Revision 5.4

36 incorporates changes agreed to at the July 19, 1995 meeting in preparation for ballot to the
Decoder Interface Subcommittee. Revision 5.5 includes edits made by Resolution Task Force 1

38 after the August 1995 ballot. Revision 5.6 includes further edits made by Resolution Task Force 1
after the October 1995 meeting. Revision 5.7 incorporates changes agreed to at the November 29,

40 1995 meeting in Anaheim, California (covering pages 1-12 only) and changes from the January 16,
1996 meeting at EIA. Revision 6.0 includes changes from the February 27, 1996 meeting and is

42 the version voted on by the committee to go to ballot after RTF 1 approval. Version 6.1
incorporates only the changes proposed by the RTFl, based on returned ballots. Revision 6.1a and

44 b are unofficial work in progress by the editing committee, which will become revision 6.2 when
ready for committee study. On 12/15/96 the document file name was changed from WP31-62.doc

46 to 105rla.doc, and the earlier revisions were accepted, to simplify future editing. The WP31-

Revision: 6.21
Date: January 22, 1996
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62.doc is on file for those wishing to trace the revisions. I05rla.doc is a general revision for
48 submission to the CCCAG, for transmittal to the FCC as a work in progress. Revision 6.2 is

submitted to the FCC as an example ofthe work that has been accomplished.
50

Rev. 6.21 is similar to 6.2 with some minor clean-up in verbiage, and fixing some printing
52 problems that existed in 6.2. It is presented to the committee in January 1997.

Revision: 6.2\
Date: January 22, 1996
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1. SCOPE

140 This standard specifies an interconnection method for attaching a cable Decoder (set back box) to a
piece of consumer electronics equipment. such as a TV or VCR. Covered under this standard are

142 two ports. An audio/video/control port is always required. An IF port is always required on the
Receiver and may be required on the Decoder, depending on the application. The scope of this

144 document extends to electrical and mechanical characteristics. and, for the control component of
the interface, protocol and command set requirements. This standard specifies the physical

146 characteristics of the interface bet-ween the Decoder and the Receiver. It is incomplete without
IS 105.2, which specifies the control interface between the two devices.

148
The two documents IS105.1 and IS 105.2. describe a basic or so-called "level 1" decoder. It is

150 intended that a level 1 device will provide for interface between more than one Receiver and more
than one Decoder. but will not offer the full functionality of the AVBus interface. As described in

152 ISI05.2, the Decoder may exchange commands with the Receiver using a ricb command language
set. However, the Decoder is not able to receive native remote control signals directly from the

154 Receiver. It is anticipated that documents presently assigned the numbers ISI05.3 and IS105.4
will describe a super set of IS 105.1 and -.2 functionality, to include full AYBus functionality and

156 remote control pass-through.

158 1.1 Referenced Documents:

160 SCTE IPS-SP-400 "Recommended F Port (Female) Specification"

162 C.F.R. 47. part 76 "Cable Television service," FCC Rules (The Rules as of October 1995 were
consulted during preparation of this document. Generally, devices manufactured under this

164 voluntary Specification will have to comply with the Rules as they existed on the date of
manufactu re.)

166
C.F.R. 47 part 15 "Radio Frequency Devices;' FCC Rules (The Rules as of October 1995 were

168 consulted during preparation of this document. Generally, devices manufactured under this
voluntary Specification will have to comply with the Rules as they existed on the date of

170 manufacture.)

172 EIA IS-105.2 "Decoder Interface Standard, part 2"

174 EIA IS-23 "RF Interface Specification for Television Receiving Devices and Cable Television
Systems," June 20. 1994

176
EIA IS-60 "Home Automation Systems," October 1992

178
EIA-542 "Cable Television Channel Identification Plan," April 23, 1996

180
EIA-693 "AudioNideo Bus (AYBus) Physical Layer and Media Specification"

182
EIA-700 AOAD "1.27 mm Pitch, Ribbon Contact (Leaf Spring), Trapezoidal Shaped, Self
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186 1.2 Definition of Terms

188 Explanation ofa few terms is in order to make presentation of this standard clearer.

190 The Decoder Interface is the combination of IF/AGC, digital control, and baseband AudioNideo
lines necessary to interconnect cable-ready devices and Decoders.

192
The Decoder is the product that is external to the cable ready device and is connected via the

194 Decoder Interface. It may provide descrambling andlor features. Two classes of Decoders are
discussed in this standard.

196
A Descrambler is a Decoder that has the ability to control access to scrambled or encrypted

198 program services.

200 A Feature Unit is a Decoder that provides services or features exclusive of conditional access.

202 The Receiver is the cable ready device to which a Decoder may be connected. Although Receiver
implies television, a VCR or other cable ready device may have a Decoder connected to it.

204
An Expander is used when two or more Decoders need to access the IF signal from the TV.

206
These definitions are not intended to limit the implementation of any particular Decoder.

208

2. INTRODUCTION

210
A simplified representation of the Decoder Interface is illustrated in Figure 1. Flow of video/audio

212 information is indicated by filled arrowheads. Cable input is in the upper right hand comer. The
signal may loop through the Decoder (dashed line) to allow communications between the decoder

214 and the headend. The full cable bandwidth is delivered to the Receiver at the top. For service not
requiring the Decoder, video may pass directly from tuner to signal processor. In order to

216 descramble a signal, the tuner (at least the main tuner of a multi-tuner receiver) delivers an
unfiltered 6 MHz channel at the intermediate frequency, on the IF/AGC line. The Decoder

218 performs descrambling and returns video and, optionally, audio, at baseband, through the
NV/Control bus. An open arrowhead points from Decoder to Receiver on the IF/AGC line. This

220 arrow represents the ability of the Decoder to take over tuner AGC from the Receiver, when
necessary.

222
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Figure 1. ReceiverlDecoder Block Diagram Operation36
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Receiver
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The Decoder Interface
supports more than one
Decoder connected to the
Receiver. Figure 2
illustrates the general
case of a Receiver with
Decoders attached. If
more than onc Decoder
requires access to the IF
signal, an Expander is
used to facilitate
connection without
excessive corruption of
the frequency response
of that bus. The

Expander consists of an amplifier and splitters to provide IF output on more than one port, with the
RF AGC being passed back through the Expander to the Receiver. The AIV/Control is also a bus
which can support up to ten devices. Coordination of the Decoder(s) with the Receiver(s) is
perfonned by exchanging messages on the control line.

242

238

240

Expander

lV

'--r---r--r--' Optionally, power may be supplied by the
Z Expander on a separate cable, to reduce

the number of power packs used.
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Nate: Lt~:jis an RF transmitter and/or
receiver sometimes used for
communications between the decoder and
the headend. The high pass filter may be
used to prewnt transmitter energy from
going ta the consumer device(s).

Figure 2. General Decoder Interface Operation with Multiple Decoders

244 Figure 2 illustrates four Decoders being connected with an Expander. The first three Decoders in
this example require access to the IF signal from theTV, while the fourth does not. Optionally, the

246 Expander may provide power at a standard voltage specified in section 3.3. If so, a particular
connector is used to interconnect power on its own cable. If a Decoder wishes to use this standard

248 power, it includes a compatible connector. The Decoder may operate from other than the standard
power, but if it does, then it must always provide its 0\'0,'11 power.
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250
Decoder 3 is shown taking an input from the incoming cable. This is necessary if out-of-ehannel

252 control information is being transmitted, if video is being transmitted in some format other than 6
MHz channelization, or if using modulation that will not pass through the tuner. The control and

254 video/audio signals are bridged from one Decoder to the next, in accordance with ElA 693, the
AudioNideo Bus (AVBus) Physical Layer and Media Specification.

256 3. IF AND AGC CONNECTION

3.1 Architecture

258 See Figure 3 for an illustration of the IF/AGC interface. This figure is not intended to be
needlessly restrictive in the design of the Receiver or Decoder. Rather, it illustrates the interface.

260 Other circuits accomplishing the same functions are acceptable. Functions may be added or
omitted as required, so long as the basic function of IF interface and delayed AGC control are met

262 in accordance with this document.

,.•........TIj!:l.E.R .

VIDEO

CONTROL
--(SEE TEXT)1 IFAGCTlMEl CONSTANT

>- 75->

l-C2
1500 pF
max

DELAYED
AGe

R1
>20K

'--------,---~~~

RF1N---rr>

SEE DELAYED
AGCCURVE

SETBACK
DECODER

DECOOER
DEL. AGe

AS REQUIRED t-~-l TV ..~_
TO MEET ~C1 ~OEL

TV RECEIVER TIME AGC
CONSTANT

-f---..;;;..--.....;..;..;----
\.~

R3

A1 L2 47 OR AIR ~
I-- L~\vv'-_n \/-",--.....L.-J~..... IF SECTION VIDEO

/
1500~~ i

OUTPIJT GOES TO max /75 DECODER
HIGH IMPEDANCE ~ IF AGe
WHEN NOT ENABLED DELAYED 1/

NOTE: COMPONENT VAlUES ARE ILLUSlRATIVE ONLY. AGC NOOE
ALTERNATIVE CONFIGURATIONS ARE PERMITTED SO LONG
AS THE FUNCTIONS ARE ACCOMPLISHED_ SEE TEXT.

Figure 3. Partial Diagram of Decoder Interface, IF/AGC Connection

264 The delayed AGC signal is multiplexed on the coaxial cable which transmits IF signals to the
Decoder. The Receiver and Decoder have independent IF AGC sections, but each must control the

266 delayed AGC in the front end, when demodulating the video information. In order to accomplish
this without the need for extra communication between the Decoder and Receiver, the Decoder

268 includes an AGe out}lut that is in the high impedance state when the Receiver is demodulating the
video information.. When the Decoder is demodulating the video, its AGC control goes to a low

270 impedance state, allowing it to over-ride the Receiver's delayed AGC. The specification allows for
essentially 100% control by whichever delayed AGC generator is active. If the Decoder becomes

272 unpowered, its RF AGC driver shall remain in the high impedance state.
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274 Note that, in some cases the Receiver will be used to recover audio while the Decoder is recovering
video, because the most common contemporary scrambling philosophy is to hide the video but not

276 the audio. In these cases the Receiver's IF AGC will be used in the audio recovery process. The
designer is cautioned to allow suitable dynamic characteristics for recovering audio under these

278 conditions.

280 A scrambled picture may include sync at the normal level, or shifted into carrier levels normally
reserved for active video. For example, the most common scrambling technique today results in

282 vertical and horizontal blanking intervals being shifted, with the sync tips being shifted from -40
IRE to +40 IRE. The entire blanking intervals are frequently suppressed, though in some cases the

284 VBI is retained at its normal level. The greatest amplitude of the RF enveloPe may then occur at
black level, wherever that level appears in the picture, or the greatest envelope magnitude may

286 occur at some other level, as a function of picture content. This can result in the AGe, which
normally operates on the maximum envelope amplitude, "hunting" with changes in picture content.

288 Since the maximum envelope amplitude may occur at any rate from line rate down to field rate, the
AGC may try to "hunt" during the field.

290
This hunting mayor may not cause a problem. The Receiver's IF AGC, which could be hunting,

292 may well be controlling the active sound path. If the design of the sound IF and demodulator are
such that the hunting does not cause audible problems, no harm is done.

294
Scrambling modes are changed in some systems as an anti-pirate measure. This could result in a

296 change from a mode with sync suppressed, to a non sync suppressed mode. The change typically
occurs during a vertical blanking interval.. Currently the maximum degree of sync suppression

298 practiced is 10 dB. This sync suppression level results in sync being moved from -40 to +69 IRE.
In at least one case, a 2.5 uS portion of the horizontal sync is transmitted at + 100 IRE before

300 suppression. If that signal is suppressed 10 dB, the level of that portion of the sync tip is
transmitted at 114 IRE. This would appear to define the worst case range of peak envelope levels

302 possible.

304 The IF AGC time constant control shown is optional and may be included if the Receiver
manufacturer feels it is necessary to slow down the IF AGC when in the Decoder mode.

306
3.2 Interface Issues

308 The ind~ctors used to diplex the AGC signal with the IF signal, Ll and L2, are critical. The
designer must ensure that the inductors do not adversely affect the return loss of either the source

310 (Receiver) or load (Decoder). This may necessitate a degree of bypassing on the RF "cold" side of
the inductor, which works against loop stability when controlling gain from the Decoder.

312
Selection of the values of C2 and C3 is critical. Too Iowa value will adversely affect flatness of

314 the IF path. Too high a value will adversely affect loop stability, especially when controlling gain
from the Receiver. The coupling capacitors, in series ,vith 75 ohms, plus the capacitance of the

316 coax~al cable, forms a pole with R2. This pole must be at a high frequency compared with the R I
e1 pole. Ifthe two poles approach each other the loop stability could be compromised.

318
The component values shown are illustrative and not intended to be a requirement: the tables in

320 Section 4 list the IF/AGC requirements.
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322 3.3 Expander

324 This section applies to those cases in which more than one Decoder requires access to the IF signal
from the tuner. Figure 4 illustrates how the IF interface is accomplished electrically. This applies

326 only if the Decoder must access the IF signal from the Receiver. The IF from the TV or VCR is
connected to an Expander, which buffers the IF signal and splits it to supply multiple outputs, each

328 ofwhich exhibits unity gain from the input to the individual output ofthe Expander.

330 In addition, the Expander provides a return path for the RF AGC signal, so that it may be routed to
the TV's tuner from the active Feature Unit. A Decoder must place its AGC control line in the low

332 impedance (active) state only when that unit knows that it should be controlling AGC. This will
generally be true only when the unit is processing a signal which has had its sync level modified

334 before entering the TV.[ ~ ·t··············..···········..·····..······ ·· .. ··· " Out 1

W!$r:,~

In (from
TV)

--+---,--.------'--- Out 2

--t---t--r-----;- Out3

Expander

..1 .
Out 4

R3
47 OR A/R

SETBACK
DECODER

DECODER
DEL.AGC

1 L2
...........-----.fVV

1----1 ./
\

OUTPUT GOES TO
HIGH IMPEDANCE
WHEN NOT ENABLED DELAYED

AGCNODE

:.:&

J~~\nDEO
1500 PF;' ....L'-::::~==;:-

max >75 DECODERt IFAGC

Figure 4. Expander IF Connection

336 The Expander has two or more outputs to serve two or more Decoders. It also may, at the
manufacturer's option, be equipped to provide +12 volt power to the Decoders. This will remove

338 the necessity for a subscriber using multiple Decoders, to have an individual wall power supply for
each. If the Expander provides power, it shall provide +12 volts to power supply connectors, one

340 connector for every IF output provided. Current shOUld be limited to less than 1.0 Amperes on
each output. A female connector shall be provided on the Expander.
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342
Decoders and Feature Units shall preferably be powered from either liS Vac (internal power

344 supply, with ac cord) or +12 VDC. If powered from +12 VDC the maximum current dra\\TI
should not exceed l.0 Ampere. The unit should operate normally with a ±10% variation in the

346 supply voltage. If the unit is powered from external +12 VDC as above, it shall use the power
connector specified in appendix D. This will pennit the device to be powered from an Expander

348 when such is used. Should the manufacturer choose to use an external power supply of other then
+12 VDC at a maximum current of 1.0 Ampere, a power coIU1ector other than the type specified in

350 appendix D shall be used, in order to prevent accidental connection to the Expander power supply.

352
3.4 IF Switch Option (Transfer Switch)

354
In order to facilitate using multiple decoders (such as for analog and digital, respectively, signals, a

356 transfer switch may be employed in the IF path, to allow signals to be routed from more than one
Receiver to more than one Decoder, as illustrated in figure 5.

358

f'!" ':'rirW't,~

TV inputs o. '---,.--'
V1, A1, A2

VCR inputs on
V3,A3,A4

AV u

Figure 5. Transfer Switch to Allow Two Receivers to Share
Two Decoders

360 The transfer switch shown in the figure allows the sharing of two different Decoders between two
Receivers, most commonly a TV and VCR. Depending upon the position of the switch, either

362 Decoder takes the IF signal from either Receiver, and supplies delayed AGC voltage back to that
Receiver. Note that, because of the need to pass the delayed AGC voltage from the Decoder to the

364 Receiver, the switch must pass direct current. The expected range of voltage to be passed is 0 to
greater than 9 volts.

366
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4. TABLES OF REQUIREMENTS

368

4.1 IF Characteristics

370

4.1.1 Applying to the Consumer Electronics device
372

The IF output signal supplied by the CE device to the Decoder shall conform to the following
374 requirements:

376 4.1.1.1 Nominal IF Passband

The nominal IF passband shall be 41-47 MHz with the spectrum inverted from the as-received
378 signal, resulting in a nominal visual carrier frequency of 45.75 MHz (for NTSC-based signal

formats).
380

4.1.1.2 Tuner Amplitude Response

382
The amplitude response of the tuner shall meet the following specifications:

384
The peak-to-peak variation from 41 MHz to 47 MHz shall be no greater than 5 dB.

386
The peak-to-peak variation from 42 MHz to 46 MHz shall be no greater than 4 dB.

388

390

392

394

The peak-to-peak variation from 41.15 MHz to 41.35 MHz shall be no greater than
0.6 dB.

The response slope over the range from 43.5 MHz to 46 MHz shall be no greater than
±2dBlMHz.

The response. from 44 MHz to 45.75 MHz shall not vary by more than +3.5 dB/-2.5 dB
396 relative to the value at 45.75 MHz.

398 4.1.1.3 Tuning Error

400 The tuning error when directed to a specific frequency by the external device shall be no greater

than ±100 kHz.
402

4.1. 1.4 Tuning Resolution

404
The Receiver shall have a tuning resolution of no greater than 62.5 kHz. (Note: it is assumed that,

406 if the Decoder needs an IF frequency accuracy greater than the ± 100 kHz tuning error described
above, that the Decoder will re-tune the TV, in frequency increments no greater than 62.5 kHz.

408 Thus, it is always possible for the Decoder to set the TV frequency within ±31.25 kHz of the
Decoder's definition of the "correct" frequency. Note that the tuning error specification above

410 does not include the error in the incoming carrier frequency.)
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412 4.1.1.5 Settling Time

414 When directed to a specific frequency, the Receiver shall settle within 1/2 the resolution of that
frequency in no more than 100 ffiS.

416
4.1.1.6 Out ofBand Rejection

418

f'liI ·1#*111

Frequencies offset from the center of the channel shall be rejected by
420 the following amounts:

422

Offset Rejection
:l::6MHz ~3 dB
:l:: 12.5 MHz ~ 15 dB

4.1.1.7 Noise Figure

424
The noise figure ofthe tuner, measured at the IF output, shall be no greater than 10 dB.

426
4.1.1.8 Phase Noise

428
The phase noise shall not exceed the following values:

430

432

434

Frequency with Noise (dBcIHz)
respect to carrier

I kHz -40
2kHz -60
10kHz -83
20kHz -89

436 4.1.2 Applying to the Set-Back Decoder

438 The Set-Back Decoder must process an IF Input that has relatively little bandpass shaping, and
supply a demodulated composite video output back to the Receiver. In so doing, the Set-Back

440 Decoder provides filtering for adjacent channel rejection, vestigial sideband (Nyquist)
compensation and intercarrier sound rejection. The following are intended, not as requirements, but

442 as guidelines for the aid ofDecoder and Receiver video designers.

444 The frequency response measured from the Decoder IF input to baseband output should be
nominalfy flat.

446
Relative Group Delay response of the decoder is expected to be nominally 0 ns to 3.0 MHz and to

448 compensate the standard transmitter group delay pre-distortion of 170 ns at 3.6 MHz and 340 ns at
4.2 MHz.

450
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4.2 Tabulated AGe Requirements

452 TABLE 1
OPEN LOOP DELAYED AGC INTERFACE REQUIREMENTS

454 (applying to TV or other consumer device)

ITEM VALUE TOLERANCE

1. Tunergaint when Vrfagc=9 ±O.5Y +24 dB Minimum ,

2. Tuner gain when Yrfagc=IY see note below

3. AC output impedance of consumer device 75 Ohms RL> 14 dB
(41-47 MHz)

4. Coupling capacitor values J500 pF Maximum

5. Interconnecting IF/AGC cable length a Meters Minimum
2 Meters Maximum

6. DC input resistance of consumer device (R2 2200 Ohms Minimum
of figure 3)

5000 Ohms Maximum

7. Receiver GainlTime Constant for delayed 1000 dB / (V*sec.) Maximum
AGC Input

8. Allowed Capacitance on Interface AGC line 0.02 IlF Minimum
without RF AGC Instability

9. Mechanical interface F connector per
SCTE IPS-SP-400

456 Note: t Tuner Gain is measured from antenna input to IF output.
Item 2 - When signal input is +20 dBmY and delayed AGC is I volt, the IF out shall not exceed

458 +32 dEmY.
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